Material and methods
This study was performed in Education and Research Hospital of Recep Tayyip Erdoğan University in Rize (Turkey) between 01 December 2012 and 30 April 2013 and was approved by the Institutional Board of the hospital. The medical records, laboratory and radiological findings of 21 hospitalized patients with H1N1 related pneumonia were evaluated retrospectively. We used the recommendations of WHO for H1N1 diagnosis and management of disease (WHO report, 2009) . Nasopharyngeal swab were taken from suspected cases and the samples were transported to Ankara, Refik Saydam Hygiene Center Virology Laboratory in a viral transport medium and diagnosis of H1N1 was confirmed by using real-time polymerase chain reaction (PCR) method. Initial posterior-anterior chest x-ray graphies were obtained in all hospitalized patients. Thorax computed tomography (CT) scan was performed in fifteen of twenty-one patients within 24 hour of admission.
Results
A total of 118 patients were diagnosed as H1N1 influenza A, 37 of the patients were treated with the diagnosis of H1N1 related pneumonia and 21 patients were hospitalized with the diagnosis of severe H1N1 pneumonia in the department of chest disease clinic, five of these patients died due to acute respiratory distress syndrome (ARDS) in intensive care unit (ICU). Nasopharyngeal swabs were taken to identify the virus and to confirm definite diagnosis of H1N1 inluenza A virus after the onset of symptoms in suspected cases. The subjects included to study. Were 9 male and 12 female with the mean age of 48 ± 16,72 years ranging from 24 to 82 years. Thorax CT scans were performed in 15 of 21 patients with H1N1 pneumonia within 24 hour of admission. One of the patients was pregnant and the other five patients with a relatively good clinical table did not undergo a CT scan examination. General characteristics, risk factors and radiological findings of these fifteen patients were shown in Table 1 . The CT findings had similarities with each other and consisted of bilateral irregular pneumonic infiltrations or air bronchograms, alveolar consolidations and ground glass appearance with or without minimal pleural effusions (Figure 1-15 ). The management of disease was provided according to WHO recommendations as shown in clinical triage algorithms in Table 2 (WHO report, 2009). We used the antiviral drugs (oseltamivir or zanamivir), antimicrobial therapy with broad spectrum antibiotics for possible bacterial coinfections and respiratory supportive treatments including maintaining an adequate fluid and electrolyte balance, supplemental oxygen therapy and non-invasive mechanical ventilation if needed in all twenty-one cases. Five of these cases died due to acute respiratory distress syndrome (ARDS). On the other hand in one of the female patients having a risk factor of pregnancy, H1N1 pneumonia was detected after a mild respiratory symptoms and she recovered completely after inhalational zanamivir treatment.
Another patient with asthma and severe pneumonia who admitted 8 th day of symptoms also recovered with oseltamivir treatment and without ICU support (Figure 2 ). These five cases (Figure 4, 6, 8, 12 and 13) with respiratory failure were supported by mechanical ventilation in respiratory intensive care unit and the treatment of extracorporal membrane oxygenation (ECMO) could be performed to only one of these cases, but five patients with severe pneumonia and ARDS did not respond to any treatment modalities. We observed that the late admission to hospital was the main risk factor in all five cases and the comorbidities including obesity in three female patients, diabetes mellitus and mental retardation were the additional risk factors for the mortality in four patients. In this study, we observed that invasive mechanical ventilation even ECMO treatment did not change the mortality rate of H1N1 related pneumonia if complicated with ARDS. As a result of the study the mortality rates were found as 4.23% (5 in 118) in all influenza A (H1N1) cases, 13.51% (5 in 37) in cases complicated with H1N1 pneumonia, 23.8% (5 in 21) in hospitalized cases due to H1N1 pneumonia and 100% (5 in 5) in cases with H1N1 pneumonia complicated with ARDS. 
Discussion
Community acquired pneumonia is a major cause of deaths from infectious diseases especially in developed countries. Respiratory viruses, most frequently influenza A and B, adenovirus, and respiratory syncytial virus, account for 10-40% of all community-acquired pneumonia (Marcos et al., 2009 ). The mortality rate of community acquired pneumonia varies and is less than 1% in outpatient departments where it can exceed up to 50% in patients admitted to ICU (Woodhead et al., 2006; Akram et al., 2011) . Influenza pandemics occur as a result of antigenic shift in the surface glycoproteins (hemagglutinin and neuraminidase) of the virus. Primary pandemic influenza A H1N1 pneumonia has been emerged in 2009 with a high mortality rate. Autopsy reports of the patients with H1N1 pneumonia showed severe hemorrhagic pneumonitis, interstitial inflammation and diffuse alveolar damages (Capelozzi et al., 2010) . In this local outbreak viral pneumonia, the major cause of mortality was ARDS and we found the mortality rate of influenza A (H1N1) as 4.23% in outpatient department, 23.8% in hospitalized cases with pneumonia and 100% in cases complicated with peumonia and ARDS and admitted to ICU. Classical symptoms of influenza are sudden onset of headache, fever, cough, pharyngeal irritation, myalgias are malaise. Respiratory symptoms such as dyspnea and chest tightness, gastrointestinal symptoms such as vomiting and diarrhea, have been frequently reported during influenza A H1N1 pandemics in 2009 (Riquelme et al. 2011) . In this study we observed the symptoms of classical seasonal influenza mainly high fever (≥38 0 C), non productive cough, dyspnea and our patients did not suffer from gastrointestinal system. Complications of influenza A (H1N1) infection are viral pneumonia, bacterial coinfections, alveolar hemorrhage, acute respiratory failure, ARDS and multiple organ failure. Pneumonia and ARDS account for the majority of complications and mortality that accompany pandemic influenza infection (Viasus et al., 2011) . Our results in the present study also supported the finding of previous studies.
According to previous studies, some of the patients with underlying pulmonary and cardiac comorbid conditions, immunosuppressive states, pregnancy, diabetes mellitus, obesity, prior neurological disabilities, children and young adults were found to be at high risk for development of severe H1N1 disease (Li et al., 2011) . In this study, we also observed that the patients with the comorbidities including obesity, asthma, diabetes mellitus, neuropsychiatric disability and pregnancy have high risk for development of severe H1N1 infection. Primary viral pneumonia and ARDS were the major complications of our patients.
An early diagnosis and consequently abrupt onset of antiviral treatment and ventilatory support with supplemental oxygenation and non-invasive mechanical ventilation reduces the mortality of patients with severe H1N1 pneumonia (Rello et al., 2009) . As using recommended strategies, we managed to recover sixteen (76.19%) of hospitalized patients with severe H1N1 peumonia and 95.8% of all H1N1 cases.
The radiological appearance of H1N1 pneumonia can not be easily distinguished from pulmonary edema and interstitial lung disease on chest x-ray. Pleural effusions may also be present. Computed tomography scans or high resolution CT can add further diagnostic insight and may be useful to differentiate primary viral pneumonia from the other interstitial pathologies. Bilateral, multifocal consolidations associated with ground-glass opacities are the predominant findings of influenza A H1N1 pneumonia and are often associated with a more severe clinical course (Shaham et al., 2011; Perez-Padilla et al., 2009 ). All we know that first diagnostic method for detecting the lung pathologies is chest x-ray and we obtained chest x-rays for all patients. We used CT in fifteen of our patients for providing a better radiological evaluation for the patients with severe clinical illness and we observed that ground-glass appearence was the major radiological finding and associated with severe clinical course in eleven (73.3%) of the patients with H1N1 pnemonia and in all of the five patients complicated with ARDS. The most frequent findings on high resolution CT were the thickening of the peribronchovascular space, intralobular and subpleural septal thickening, bronchiectasis, mosaic image of perfusion, pulmonary condensation zones, fibrotic and atelectasic bands. These findings are not specific for H1N1 infections and can be exist in any interstitial lung diseases, but the clinical and radiological correlations may help to physicians in diagnosing the disease especially during an outbreak of respiratory viruses. The other radiologic manifestations of H1N1 infection are pneumothorax, pneumomediastinum, atelectasis, pleural fluids, lymphadenopaties, cavitation and necrosis. These findings are very rare and related to disease severity and complications (Perez-Padilla et al., 2009; Shaham et al., 2011) . The patients presented with the clinical findings of influenza should be carefully followed-up by radiological graphies in terms of rapid progression of disease.
Conclusions
Ground-glass appearence and irregular alveolar consolidations are the predominant CT findings of H1N1 related pneumonia. To reduce the mortality, an earlier diagnosis and rapid onset to antiviral (oseltamivir or zanamivir) treatment should be the main strategy in the management of H1N1 related pneumonia during an outbreak. Table 2 . Clinical triage algorithms for management of the patients with influenza A (H1N1). A total of 118 patients were admitted with the sypmtoms high fever and respiratory syptoms, 37 of them were diagnosed with pneumonia, 21 patients were hospitalized and authonticated with the diagnosis of H1N1 pneumonia, five of the cases (4,2%) complicated with ARDS and did not respond any treatment.
NIMV: Noninvasive mechanical ventilation, ARDS:
Acute respiratory distress syndrome, ICU: intensive care unit, MV: mechanical ventilation, ECMO: extracorporal membrane oxygenation
